Oxidative stress, transcription factors and chromatin remodelling in lung inflammation.
Oxidative stress has been implicated in the pathogenesis of several inflammatory lung disorders. Oxidants and inflammatory mediators such as tumour necrosis factor-alpha (TNF-alpha) activate transcription factors such as nuclear factor-kappaB (NF-kappaB) and activator protein-1 (AP-1) leading to the expression of pro-inflammatory genes. The expression of many genes, including those encoding pro-inflammatory mediators involves the remodelling of the chromatin structure provided by histone proteins. Histone acetylation causes the unwinding of chromatin structure therefore allowing transcription factor access to promoter sites. Nuclear histone acetylation is a reversible process, and is regulated by a group of acetyltransferases (HATs) which promote acetylation, and deacetylases (HDACs) which promote deacetylation. In addition, several co-activators, transcription factors and nuclear proteins also have histone acetyltransferase activity. Both TNF-alpha and the oxidant, hydrogen peroxide (H2O2) alter histone acetylation/deacetylation, and the activation of NF-kappaB and AP-1, leading to the release of the pro-inflammatory cytokine interleukin-8 (IL-8) in human alveolar epithelial cells (A549). Pharmacological inhibition of HDAC leads to the increased HAT activity, AP-1 and NF-kappaB activation, and IL-8 release by H2O2 or TNF-alpha treatments. This suggests that the remodelling of chromatin by histone acetylation plays a role in the oxidant-mediated pro-inflammatory responses in the lungs.